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Introduction 
The runner bean generally requires moderate temperatures for optimum germination and growth. Thus, 
temperature is a limiting factor for bean production, and low temperatures at sowing delays both 
germination and plant emergence, lengthening the crop cycle and increasing production costs. Therefore, 
to make maximum use of the available growing period, an alternative is to use cultivars which are more 
tolerant to low temperature at the germination and emergence stages (Revilla et al., 2005). The 
identification of potential germplasm with tolerance to sub-optimum temperatures during early seedling 
growth may be of considerable value in the improvement of runner bean cultivars. The objective of this 
research was to identify potential runner bean germplasm with tolerance to low or sub-optimal 
temperature during germination. 
Materials and Methods 
Sixteen runner bean accessions were evaluated in climatic chamber (14-hours light day at 14 ºC and 60 % 
of relative humidity and 10-hours night at 8 ºC and 80 % relative humidity) for their tolerance to low 
temperature during early seedling growth. The following traits were determined: emergence score (100 x 
∑(number of plants emerged at time i/time from planting)/time from planting to end of emergence), 
proportion of emergence (%), emergence (days from sowing to hypocotyls emergence), shoot dry weight 
(determined after the plants have grown at least 20 days, in grams after drying at 80 ºC during 48 h). Seed 
colour, seed size (g 100 seeds -1) and yield (g plant-1) were determined in previous studies. 
Results and Discussion 
The table 1 shows the seed colour and weight and yield. The runner bean cultivars maintain a high level 
of diversity since they are a cross-pollinated species with medium to high variation within populations 
(Zeven et al. 1993). The table 2 shows the mean values and range of variation of the agronomic traits 
evaluated. The emergence score indicates the emergence speed of accessions along the timeand it had a 
maximum value of 5.82 (PHA-0133). This rapid emergence under stressful cold conditions would result 
in an early development of the plants. The proportion of emergence had an average value of 80.7% and a 
minimum value of 53.3% which indicates that in general all the accessions were able to germinate under 
cold experimental conditions. The emergence of all the accessions under the experimental conditions with 
a minimum value of 22.7 days (PHA-1025) were delayed very much compared to the usual values for the 
north of Spain (commonly 8-12 days). In the field, the seeds are not able to germinate after 20 or more 
days inside the soil. The shoot dry weight permits an approach to the estimation of vigour. The most 
vigorous were PHA-0311 (0.60 g) and PHA-0011 (0.56 g). These results indicate four accessions that had 
the best performance under the experimental cold conditions in the growth chamber: PHA-0011 PHA-
0311, PHA-1018 and PHA-1031. These accessions have a large seed size and yield. Besides, they present 
a high proportion of emergence, earliness and a good growth under cold conditions. Thus, these landraces 
merit special attention for commercial use and as genetic material for breeding.  
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Table 1. Type of germination, seed colour, seed weight and yield of the runner bean accessions 
Accession(1) Seeed colour Seed weight (g 100 seeds-1) Yield (g plant-1) 
PHA-0011 white 167.3 - 
PHA-0127 white 78.3 54.6 
PHA-0133 white 90.7 - 
PHA-0163 white 150.0 120.5 
PHA-0166w white 96.7 94.0 
PHA-0166c violet, speckled 102.3 94.0 
PHA-0311 white 155.0 198.8 
PHA-0322 white 151.3 95.1 
PHA-0352 white 114.7 211.7 
PHA-0409 white 116.3 77.9 
PHA-0469 white 186.0 91.6 
PHA-0605 white 84.0 - 
PHA-1018 white 138.7 107.7 
PHA-1023w white 180.7 71.9 
PHA-1023c violet, speckled 135.3 71.9 
PHA-1025 white 133.0 99.6 
PHA-1031 white 285.3 157.3 
PHA-1029 white 116.3 106.5 
 
Table 2. Mean values and range of variation of agronomic traits from runner bean accessions under cold conditions. 
Accession Emergence score Proportion emergence  (%) Emergence (days) Shoot dry weight (g)
PHA-0011 5.74 96.7 26.1 0.56
PHA-0127 3.12 53.3 31.4 0.28
PHA-0133 5.82 100.0 25.0 0.37
PHA-0163 4.91 86.7 24.4 0.41
PHA-0166c 5.65 86.7 28.0 0.47
PHA-0166w 3.74 56.7 28.4 0.33
PHA-0311 5.39 93.3 24.8 0.60
PHA-0322 4.57 73.3 26.8 0.48
PHA-0352 4.95 83.3 25.6 0.27
PHA-0409 4.64 73.3 30.4 0.47
PHA-0469 5.49 90.0 26.2 0.47
PHA-0605 4.16 63.3 28.3 0.26
PHA-1018 4.18 76.7 23.4 0.54
PHA-1023c 5.31 86.7 26.3 0.45
PHA-1023w 5.05 83.3 26.1 0.43
PHA-1025 5.11 96.7 22.7 0.38
PHA-1031 4.71 70.0 29.0 0.53
PHA-1029 5.26 83.3 27.7 0.45
Mean 4.36 80.7 26.7 0.43
Minimum 3.12 53.3 22.7 0.26
Maximun 5.82 100.0 31.4 0.60
